Ascoli. I have not chosen particular cases. They were cases of all kinds. Natur ally, in my paper, when it is published, there will be all these particulars. Naturally the cases of partial lesions recover better and it is much easier to obtain good results than in complete lesion, but a1so in complete lesions, especially in not very low lesions
Sir Ludwig. It struck me that in some of your cases there were fistulae or diverticula of the urethra. Would you be good enough to tell us the percentage in your cases of diverticula and fistula in paraplegia?
Ascoli. The cases I showed were all treated in other hospitals and came to us later. I can say that I always use Jacques catheters of small size, never more than Jacques 12, so this is the cause why we have very little diverticula and fistulae.
ELECTROMYOGRAPHY IN SPINAL CORD LESION WITH SPECIAL REFERENCE TO THE SPHINCTERS

By ALEX CHANTRAINE
Laboratory of Physiotherapy, H8pital de Baviere and LEO TIMMER MANS
Urological Clinic, University of Liege ELECTROMYOGRAPHY study in spinal cord lesion presents a certain interest according to the aetiology of the paraplegia. This assessment may greatly help to make the diagnosis in poliomyelitis, polyradiculo-neuritis (Guillain-Bare) or cauda equina compression. It may also give valuable information about the level of the lesion in traumatic paraplegia and in spina bifida with myelomeningocele.
Furthermore, we have found that its more valuable indication is the informa· tion it gives in the exploration of the striated sphincters (anal and urethral). In paraplegia, electromyography study of the sphincters may give detailed informa· tion and precision; also it completes data yielded by other investigative techniques.
PAPERS READ AT THE 1966 SCIE NTIFIC MEETING
We have now investigated striated sphincters (anal and urethral) in a certain number of patients with paraplegia of variable aetiology, and we would like to illustrate our experience by some observations from a random series.
Procedures. Both sphincters are somatically innervated by spinal cord segments 2 to 4 via the pudendal nerve.
For the urethral sphincter, we prefer to insert the needle electrode through the perineum under roentgen television control. However, we have sometimes explored it, inserting a needle through a MacCarty endoscope.
For the anal sphincter, the technique is very simple, since the sphincter is very superficial. We explore each quadrant, several times, of both sphincters in accordance with the technique of Petersen and Franksson (1955) and Timmermans et al. (1967) .
RESULTS
Normal Sphincters
Whatever the technique, the normal urethral sphincter presents at rest motor unit action potentials of voltage ranging between 150 and 400 microvolts, while during the voluntary contraction, it is between 200 and 700 microvolts. The duration of these potentials averages 5"55 milliseconds (Chantraine, in press ). In the normal anal sphincter, we observed similar characteristics except for the potential duration which averages 5'62 milliseconds.
We never observed a complete relaxation of normal sphincters, except during trials of urination or defaecation, where there is a decrease of the electrical activity.
Pathological Sphincters
Case I. Traumatic paraplegia. Bai ... C. is a 23-year-old male who sustained a traumatic paraplegia (D9) which seemed complete for one and a half months. At that time, paraplegia was hypotonic with sphincter troubles, there was no reflex present; electromyography was silent. Fifty days after the accident, the patient started to move the right big toe, then the left one. He started to become hypertonic and an electromyo graphy of both sphincters showed, at the time, a slight electrical activity with a weak response to the bulbo-cavernous reflex. Five months after the accident, the patient was still recovering, reflexes were present, electromyography of both sphincters gave a better electrical activity, with an incomplete interference pattern at the voluntary contraction ( fig. I ), which coincided with a feeling for the need of urination or defaecation. Bowel function had started to be under control, shortly followed by bladder function.
In this case, electromyography guided the rehabilitation of the bladder and bowel function.
In traumatic paraplegia, electromyography of the sphincters may indicate very early, before clinical reappearance of reflexes and more accurately, that the state of post-traumatic spinal shock is being replaced by reflex activity in the spinal cord, in lesions where the conus medullaris is not affected. Therefore in lower lesions it can affirm the integrity of a conus medullaris, which seems very important. This is also true for spina bifida with myelomeningocele, when there is, further more, a lower motor neurone lesion.
Case 2. Spina bijida. Nic ... D. one day old, spina bifida with myelomeningocele, had an electromyography just before surgery, which showed in both sphincters fibrillation potentials, without voluntary activity ( fig. 2A ). Early signs of reinnervation, represented by polyphasic potentials of low amplitude could be detected within the three months following surgery in both sphincters ( fig. 2B ).
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FIG. I
Voluntary contraction of both sphincters in a case of traumatic paraplegia five months after the accident.
In a lower motor neurone lesion, the presence of early reinnervation potentials is of good prognosis. Therefore it is important to repeat electromyo graphy which may give information leading to rehabilitation of the sphincter function. Fibrillation potentials in a case of spina bifida with myelo meningocele at the age of one day just prior to surgery.
Case 3. Adamkiewicz syndrome. Bru . . . P., at the age of 20, developed a flaccid paraplegia (LI) with sphincter trouble following open heart surgery. Electromyography of the lower extremities and both sphincters performed one month later, showed fibrillation and fasciculation potentials in all explored muscles, with no voluntary activity, thus confirming a lesion of the lower motor neurone and of the anterior horn cells. Clinically, he started to recover some movements in the proximal muscles of the lower extremities. Six months after surgery, electromyography of both sphincters evidenced still fibrillations, some fasciculations and some motor unit potentials. How ever, there was not yet voluntary contraction although he was able to manage very well with his sphincters. Three months after surgery, same patient with reinnervation signs (poly phasic potentials in both sphincters.
Here, the sphincter electromyography confirms the diagnosis of a lower motor neurone lesion. Rehabilitation of both sphincters which took place immediately was successful before complete reinnervation signs. However, control examination showed that better recovery appeared later on.
Case 4. Cauda equina compression. Zaf ... K. , a 36-year-old female, was operated for a bilateral paralysis below the knees, sphincter troubles and saddle anaesthesia. At the operation, a large disc was found compressing LS, and the other adjacent roots. Sphincter electromyography prior to surgery, showed fibrillation potentials with no voluntary activity. Two months after the operation there was some recovery of both tibialis anterior, more important in the left leg than in the right. Electromyography of the sphincters, at that time, showed the same findings as prior to surgery. Eight months afterwards, we observed on electromyography of both sphincters still a few fibrillations, but there were some polyphasic potentials, indicating that reinnervation was taking place although the patient was still incontinent. Two months later she had no more sphincter troubles, and electromyography showed normal electrical activity and fair voluntary contraction.
Here also signs of reinnervation (polyphasic potentials) were detected, being of very good prognosis, suggesting a return to a good function of both sphincters.
CONCLUSION
From these observations it appears that electromyography is a method which allows a detailed study of both striated sphincters (anal and urethral). This technique may give precise information about the neuro-muscular condition in patients with spinal cord afflictions. According to the aetiology, in some patients it just confirms the clinical diagnosis which was quite obvious, in others, it carries complementary information on the pathology and provides the diagnosis. Repe tition of this examination in the same patient leads to the prognosis.
In traumatic paraplegia, electromyography may reveal very rapidly the presence of an intact conus medullaris which is of great interest.
In infants with spina bifida and myelomeningocele, electromyography of the sphincters seems to be probably the best and the most sensitive guide to assess sphincter function, since at this age no other method of investigation is available and the clinical impression may be of little help (Chantraine et at., 1965) .
In lower motor neurone lesion, this examination method gives more precision about the localisation of the lesion, When repeated, as it must be, it has its own and full value. It may detect early signs of reinnervation and may give some idea . about prognosis.
Therefore, in most patients, electromyography may provide important information leading to rehabilitation of the sphincters. However, further syste matic studies should be continued to improve the results and to give electromyo graphy a larger place in the investigative techniques.
